Docket* nn^ 

PATENT ABSTRACTS OF JAPAN A 

■f ■ 



(1 l)Publication number : 10-202698 
(43)Date of publication of application : 04.08.1998 



(51)Int.CI. 


B29C 45/26 






B29C 33/38 






B29C 33/76 




(21) Application number : 09-015108 


(71) Applicant 


: SEKISUI CHEM CO LTD 


(22)Date of filing : 29.01.1997 


(72)Inventor : 


WADA ATSUSHI 



(54) INJECTION MOLDING DIE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To increase heat 
conductivity and provide high corrosion resistance by 
applying the surface treatment using an alloy of nickel and 
tungsten on the outer face of a core main body composed 
of copper alloy. 

SOLUTION: One small core 21 is formed by inserting a 
base of a core main body 211 composed of copper alloy 
into a recessed section 213 of a core ring 212, installing the 
core ring 212 by using a ball 14 and curing the outer face 
except an end hitting recessed face 215 of a small core 21 
with a film 216. The other small core 22 is formed by 
mounting a base of the core main body 221 composed of a 
copper alloy or a core ring 222 in a similar manner for the 
above-said small core 21 and coating the outer face except 
an end heating protruded face 225 of the small core 22 
with a film 226 formed of the nickel and tungsten alloy by 
plating. The high heat conductivity and high corrosion 
resistance can be provided and the fear of generating of 
corrosion on the outer face of the cores is eliminated by the 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To increase heat conductivity and provide high corrosion 
resistance by applying the surface treatment using an alloy of nickel and tungsten on the 
outer face of a core main body composed of copper alloy. 

SOLUTION: One small core 2 1 is formed by inserting a base of a core main body 21 1 
composed of copper alloy into a recessed section 213 of a core ring 212, installing the 
core ring 212 by using a ball 14 and curing the outer face except an end hitting recessed 
face 215 of a small core 21 with a film 216. The other small core 22 is formed by 
mounting a base of the core main body 22 1 composed of a copper alloy or a core ring 
222 in a similar manner for the above-said small core 21 and coating the outer face 
except an end heating protruded face 225 of the small core 22 with a film 226 formed of 
the nickel and tungsten alloy by plating. The high heat conductivity and high corrosion 
resistance can be provided and the fear of generating of corrosion on the outer face of 
the cores is eliminated by the arrangement. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention - injection molding - public funds — it 
is related with type, it is especially used for fabrication of the pipe joint made of rigid PVC etc., and is 
suitable 
[0002] 

[Description of the Prior Art] injection molding, such as a pipe joint made of the former and rigid PVC, 
- setting » corrosion gas, such as hydrogen chloride gas, — generating -- injection molding - there was 
a problem which corrodes a public-funds type cavity front face 

[0003] in order to solve such a problem, it is conventionally shown in drawing 7 -- as ~ injection 
molding — public funds, as the corrosion-resistant outstanding stainless steel is adopted as the quality of 
the material of a type (core) (b) or it is shown in drawing 8 injection molding - public funds - a hard- 
chrome-plating layer (b) being given to the front face of a type (core) (b), or non-electro lyzed nickel 
plating is performed or it is indicated by JP,5-261765,A etc. — as ~ injection molding — performing 
surface treatment, such as ceramic coating, to the portion which is going to raise public-funds type 
corrosion resistance etc. is known 
[0004] 

[Problem(s) to be Solved by the Invention] however, ** - above — injection molding - the top where 
the stainless steel of adopting the corrosion-resistant outstanding stainless steel as the public-fUnds type 
quality of the material itself is expensive, and machining — time and effort starting — cost quantity — it 
is - since thermal conductivity is small - injection molding — public-funds type cooling takes time, or 
there is a thing fault 

[0005] Moreover, in a means to perform hard chrome plating or non-electrolyzed nickel plating, a 
countless minute hole occurs on a front face, corrosion gas trespasses upon it from this minute hole, and 
it corrodes from the inside of a deposit, and a deposit comes floating or there is an exfoliating fault. 
[0006] moreover, the thing which performing surface treatment, such as ceramic coating, in order to 
raise corrosion resistance etc. performs for high temperature processing ~ required ~ a high temperature 
processing sake - injection molding - public funds - type had the fault which a dimensional change 
tends to produce 

[0007] such [ this invention ] conventional injection molding « public funds - injection molding of the 
former [ place / which it is made paying attention to the trouble in type, and is made into the purpose ] - 
public funds ~ the trouble in type - solving - metal mold - injection molding which the cost of 
materials and machining expense were cheap, and whose thermal conductivity was high, and was 
excellent in corrosion resistance - public funds ~ it is in offering type 
[0008] 

[Means for Solving the Problem] in order to attain the above-mentioned purpose ~ this invention 
injection molding according to claim 1 -- public funds - type is characterized by giving high corrosion 
resistance by performing surface treatment by the alloy of nickel and a tungsten to the superficies of the 
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core main part which consists of a copper alloy 

[0009] moreover, this invention injection molding according to claim 2 public funds -- type - 
injection molding according to claim 1 - public funds -- in type, it is characterized by using carbon steel 
instead of a copper alloy 

[0010] moreover, this invention injection molding according to claim 3 — public funds — from the small 
core of plurality [ type / core ] - becoming - metal mold - injection molding with which the attachment 
sides of two or more small cores attach, and a core is formed at the time of closing - public funds — it is 
type, and the main part of a small core consists of a copper alloy, and an attachment side is characterized 
by the bird clapper from high durable steel materials 

[001 1] moreover, this invention injection molding according to claim 4 — public funds — type — 
injection molding according to claim 3 - public funds - in type, it is characterized by preparing the 
reinforcement core material which consists of high durable steel materials in a small core main part 
[0012] [an operation] - this invention injection molding according to claim 1 - public funds — in type, 
since high corrosion resistance is given by performing surface treatment by the alloy of nickel and a . 
tungsten to the superficies of a core main part , even if corrosion gas, such as hydrogen chloride gas, 
occurs, there is no possibility that the superficies of a core may corrode 

[0013] Since a core main part consists of a copper alloy, the thermal conductivity is 0.25-0.3cal/cm- 
secand**, is excellent in thermal conductivity, and its cooldown delay is short and it ends. 
[0014] moreover, this invention injection molding according to claim 2 — public funds — in type, since 
carbon steel was used instead of the copper alloy, compared with stainless steel (thermal conductivity 
=0.04-0.05cal/cm-secand**), the thermal conductivity is 0.1cal/cm-secand**, and it excels in thermal 
conductivity, and a cooldown delay is short and ends 

[0015] moreover, this invention injection molding according to claim 3 — public funds — in type, since 
the main part of a small core consists of a copper alloy, it excels in thermal conductivity, and a 
cooldown delay is short and ends Moreover, since an attachment side consists of high durable steel 
materials, even if the main part of a small core consists of a copper alloy, there is no possibility that 
attachment of small cores may be damaged, and it is equal to prolonged use. 

[0016] moreover, this invention injection molding according to claim 4 - public funds in type, since 
the reinforcement core material which consists of high durable steel materials is prepared in the small 
core main part, even if the main part of a small core consists of a copper alloy, the whole deformation by 
attachment of small cores is prevented, and it is equal to prolonged use 
[0017] 

[Embodiments of the Invention] Next, the gestalt of operation of this invention is explained, referring to 
a drawing, drawing 1 - this invention injection molding - the front view showing a public-funds type 
example, and this invention injection molding which shows drawing 2 to drawing 1 - a public-funds 
type important section is shown - it is notch front view in part drawing 1 — setting — 1 — this invention 
injection molding - a public-funds type moved type and 2 are the cores prepared in the dies body 3 of 
moved type 1, and the core 2 consists of two small cores 21 and 22 

[0018] In one small core 21, as shown in drawing 2 , after the base of the core main part 211 which 
consists of a copper alloy is inserted in the crevice 213 of the coring 212 made from stainless steel, it is 
attached in coring 212 with a bolt 214, and t he coat 216 bv the nickel tungsten alloy is covered with 
plating processing by the superficies except the nose-of-cam attachment concave surface 215 of the 
small core 21. 

[0019] In the small core 22 of another side, as shown in drawing 2 , the base of the core main part 221 
which consists of a copper alloy is attached in the coring 222 made from stainless steel like one small 
core 21, a nd the coat 226_bv the nickel t "nacffrn alj^y ic mvPtWl with plating processing by the 
superficies except the nose-of-cam attachment convex 225 of the small core 22. 
[0020] As shown in drawing 1 , the coring 212 and 222 of both small cores 21 and 22 is attached in the 
slide boards 217 and 227, and the slide boards 217 and 227 are formed possible [ both-way movement ], 
as an arrow shows along with guides 218 and 228. 

[0021] As shown in drawing 1 and 2 at the time of closing with moved type 1 and the cover half which 
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is not illustrated, the nose-of-cam attachment concave surface 215 of the small core 21 and the nose-of- 
cam attachment convex 225 of the small core 22 are attached, and a cavity 4 is formed between the 
circumference of the coat 216 of the small core 21, and the coat 226 of the small core 22, the dies body 3 
of moved type 1, and the dies body of the cover half which is not illustrated. 

[0022] drawing 3 — this invention injection molding — the important section of other public-funds type 
examples is shown — it is notch front view in part this invention injection molding shown in drawing 3 - 
- this invention injection molding which makes the core main parts 21 1 and 221 the product made from 
carbon steel in public-funds type core 2a, and is shown in drawing 1 and 2 — like the public-funds type 
core 2, the coring sections 12a and 22a are formed in one instead of attaching the separate coring 212 
and 222 in the base of the core main parts 211 and 221 

[0023] this invention injection molding shown in drawing 3 ~ this invention injection molding shown in 
drawing 1 and 2 about other points of public-funds type core 2a — this invention injection molding 
which is the same as that of the public-funds type core 2, and is shown in drawing 1 and 2 - explanation 
is omitted by attaching the same sign as the public-funds type core 2 

[0024] drawing 4 - this invention injection- molding - public funds — the important section of other 
examples from which type differs further is shown — it is notch front view in part In public-funds type 
core 2b this invention injection molding shown in drawing 4 ~ drawing 1 and this invention injection 
molding shown in 2 ~ public funds — like type The nose-of-cam attachment concave surface 215 and 
the nose-of-cam attachment convex 225 are constituted from stainless steel by attaching the sheet metal 
2151 and 2251 made from stainless steel in the nose-of-cam attachment concave surface 215 and the 
nose-of-cam attachment convex 225 of the core main parts 21 1 and 221 with the bolt 2152 made from 
stainless steel. The cooling bush 2112 made from stainless steel is inserted in the cavity 2111 inside the 
core main part 211, and the cooling water way 21 13 is established in the cooling bush 21 12. 
[0025] this invention injection molding shown in drawing 4 — this invention injection molding shown in 
drawing 1 and 2 about other points of public- funds type core 2b — this invention injection molding 
which is the same as that of the public-funds type core 2, and is shown in drawing 1 and 2 - explanation 
is omitted by attaching the same sign as the public-funds type core 2 In addition, although illustration is 
omitted, drawing 1 and the same coats 216 and 226 as 2 are covered. 

[0026] this invention injection molding shown in drawing 4 - since the nose-of-cam attachment concave 
concave surface 215 and the nose-of-cam attachment convex 225 consist of stainless steel in public- 
funds type core 2b, depending on attachment with the nose-of-cam attachment concave surface 215 and 
the nose-of-cam attachment convex 225, there is no possibility of carrying out a deformation injury, 
both sides are close with attachment with the nose-of-cam attachment concave surface 215 and the nose- 
of-cam attachment convex 225, there is no trouble which a barricade generates, and it can be used over a 
long period of time 

[0027] moreover, this invention injection molding shown in drawing 4 ~ in public-funds type core 2b, 
since insertion reinforcement of the cooling bush 2112 made from stainless steel is carried out in the 
cavity 2111 inside the core main part 211, there is no possibility that the whole core main part 21 1 may 
deform, continues and can be used for a long period of time 

[0028] drawing 5 — this invention injection molding - public funds — the important section of other 
examples from which type differs further is shown - it is notch front view in part In public-funds type 
core 2c this invention injection molding shown in drawing 5 - this invention injection molding shown 
in drawing 4 - like public-funds type core 2b instead of attaching the sheet metal 2151 and 2251 made 
from stainless steel with the bolt 2152 made from stainless steel The sheet metal 2151 and 2251 made 
from stainless steel is attached in the crevices 2154 and 2254 which cut in the nose-of-cam attachment 
concave surface 215 and the nose-of-cam attachment convex 225 two or more heights 2153 and 2253 
which protruded on the sheet metal 2151 and 2251 made from stainless steel by carrying out insertion 
fitting. 

[0029] this invention injection molding shown in drawing 5 — this invention injection molding shown in 
drawing 4 about other points of public-funds type core 2c - this invention injection molding which is 
the same as that of public-funds type core 2b, and is shown in drawing 4 — explanation is omitted by 
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attaching the same sign as public-funds type core 2b In addition, the coats 216 and 226 which are not 
illustrated are covered like drawing 4 . 

[0030] drawing 6 ~ this invention injection molding - public funds - the important section of other 
examples from which type differs further is shown -- it is notch front view in part In public-funds type 
core 2d this invention injection molding shown in drawing 6 -- this invention injection molding shown 
in drawing 4 like public-funds type core 2b instead of making separate the sheet metal 2151 and 2251 
made from stainless steel, and the cooling bush 2112 made from stainless steel The sheet metal 2151 and 
and 2251 made from stainless steel and the cooling bush 2112 made from stainless steel are unified, and 
the back end section of the cooling bush 2112 made from stainless steel is attached in the core main part 
21 1 with a tie-down plate 21 14 and a bolt 2115. 

[0031] this invention injection molding shown in drawing 6 - this invention injection molding shown in 
drawing 4 about other public-funds type core 2d points ~ this invention injection molding which is the 
same as that of public-funds type core 2b, and is shown in drawing 4 ~ explanation is omitted by 
attaching the same sign as public-funds type core 2b In addition, the coats 216 and 226 which are not 
illustrated are covered like drawing 4 . 
[0032] 

[Example] drawing 1 and this invention injection molding shown in 2 - the tungsten ratio of the coat 
216 by the nickel tungsten alloy of the public-funds type core 2 and a coat 226 was made int o 44 - 60%, 
thickness of a coat 216 and a coat 226 was set to 15 micrometers, the corrosion test by the hydrochloric- 
acid method was carried out, the dissolution weight ratio was measured, and the result was shown in 
Table 1 
[0033] 

[The example 1 of comparison] The nickel coat with a thickness [ by nickel plating ] of 10 micrometers 
was given instead of the coat 216 by drawing 1 and the nickel tungsten alloy of the core 2 shown in 2, 
and the coat 226, the same corrosion test as an example was carried out, the dissolution weight ratio was 
measured, and the result was shown in Table 1 . 
[0034] 

[The example 2 of comparison] The coat of multilayer chromium with a thickness [ by multilayer 
chrome plating ] of 5 micrometers was given instead of the nickel coat with a thickness [ of the example 
1 of comparison ] of 10 micrometers, the same corrosion test as an example was carried out, the 
dissolution weight ratio was measured, and the result was shown in Table 1. 
[0035] 

[The example 3 of comparison] The coat of chromium with a thickness [ by chrome plating ] of 5 
micrometers was given instead of the nickel coat with a thickness [ of the example 1 of comparison ] of 
10 micrometers, the same corrosion test as an example was carried out, the dissolution weight ratio was 
measured, and the result was shown in Table 1. 
[0036] 

[The example 4 of comparison] As shown in drawing 7 , the core made from stainless steel was used, 
the same corrosion test as an example was carried out, the dissolution weight ratio was measured, and 
the result was shown in Table 1 . 
[0037] 
[Table 1] 
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[0038] [Evaluation] As shown in Table 1, in an example 1, a dissolution weight ratio is the minimum as 

compared with the examples 1-4 of comparison, and it turns out that it is strong to corrosion. 

[0039] As mentioned above, although drawing explained the gestalt of operation of this invention, the 

concrete composition of this invention is not limited to the gestalt of this operation, and even if the 

design change of the range which does not deviate from the summary of this invention etc. occurs, it is 

included in this invention. 

[0040] 

[Effect of the Invention] this invention injection molding according to claim 1 - public funds in type, 
since high corrosion resistance is given by performing surface treatment by the alloy of nickel and a 
tungsten to the superficies of a core main part, even if corrosion gas, such as hydrogen chloride gas, 
occurs, there is no possibility that the superficies of a core may corrode 

[0041] Since a core main part consists of a copper alloy, the thermal conductivity is 0.25-0.3cal/cm- 
secand**, and it excels in thermal conductivity, and a cooldown delay is short and ends. 
[0042] moreover, this invention injection molding according to claim 2 - public funds » in type, since 
carbon steel was used instead of the copper alloy, compared with stainless steel (thermal conductivity 
=0.04-0.05cal/cm-secand**), the thermal conductivity is 0.1cal/cm-secand**, and it excels in thermal 
conductivity, and a cooldown delay is short and ends 

[0043] moreover, this invention injection molding according to claim 3 - public funds in type, since 
the main part of a small core consists of a copper alloy, it excels in thermal conductivity, and a 
cooldown delay is short and ends Moreover, since an attachment side consists of high durable steel 
materials, even if the main part of a small core consists of a copper alloy, there is no possibility that 
attachment of small cores may be damaged, and it is equal to prolonged use. 

[0044] moreover, this invention injection molding according to claim 4 - public funds ~ in type, since 
the reinforcement core material which consists of high durable steel materials is prepared in the small 
core main part, even if the main part of a small core consists of a copper alloy, the whole deformation by 
attachment of small cores is prevented, and it is equal to prolonged use 



[Translation done.] 
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